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SEQUENCE LISTING 



<110> Chr. Hansen A/S 

<120> Method of Preventing Bacteriophage Infection of Bacterial 
Cultures 

<130> 54337 . 000009 

<140> 09720096 
<141> 2001-02-01 



<150> 60/091,735 

<151> 1998-07-06 

<15 0> PCT/DK9 9/0 0 382 

<151> 1998-07-03 

<160> 11 

<170> Patentin version 3.3 

<210> 1 

<211> 32 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PCR-primer for the construction of plasmid with deletion in thyA 
from strain CHCC373 

<400> 1 

tataatctgc agggtcacac tatcagtaat tg 32 



<210> 2 

<211> 33 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PCR-primer for the construction of plasmid with deletion in thyA 
from strain CHCC373 

<400> 2 

tattttaagc ttcacagtct gctattttga ttc 33 



<210> 3 

<211> 32 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PCR-primer for the construction of a plasmid with deletion in 
thyA from strain CHCC373 



<400> 3 

taaattaagc ttcgcagaca agatttttaa ac 



32 



<210> 4 

<211> 32 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PCR-primer for the construction of a plasmid with deletion in 
thyA from strain CHC373 

<400> 4 

atttaagtcg acggctcata gtccacaagt tc 32 



<210> 5 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequencing primer used for the verification of the construction 
of plasmid with deletion in thyA from strain CHC373 

<400> 5 

gactgttgcc ccatagcg 18 



<210> 6 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Sequencing primer used for the verification of the construction 
of plasmid with deletion in the thyA from strain CHC373 

<400> 6 

gcttcgattt tagtatatgg 20 



<210> 7 
<211> 4815 
<212> DNA 

<213> Lactococcus lactis subsp . cremoris 
<400> 7 

tatctcgcta agttaggaga ataagatgac aaaagtaaat tcacaaaaat acagtaaagc 60 
tttacttgag gtcgcccgag aaaaaggaca acttgaagca attcttactg aagttagcga 120 
aatgattcag cttttcaaag aaaataactt aggtgctttt ttagcaaatg aagtttattc 180 



attctctgct aaatctgaat tgattgatac tttgcttcaa acttcatcag aagtgatgtc 240 



aaatttcctg aatactattc gttctaatgg acgtctagct gacctcggag aaatacttga 300 

agaaactaaa aatgcagcag atgacatgtt caaaattgct gacgttgaag ttgtttcaag 360 

tattgcattg tcagaagctc aaattgaaaa atttaaagca atggctaaat caaaatttga 420 

tttaaacgaa gtaacagtaa ttaatacagt caatgaaaaa attctcggag gattcattgt 480 

gaactctcgt ggaaaaatta ttgacgcctc attaaaaaca caattggcta aaatcgccgc 540 

tgaaatcctc taatcaggat agaaaaattt tcttcctttg ttaaaaactt agtggagaat 500 

ttttcaaact caaactgtta aacttttgaa aacatgcaaa ggtaatttta aaacttgctt 660 

attcatgctc aaaaagtata actgcagttt aaagctaaat agccttgaac tagtaaaaaa 72 0 

tttctagaag ggagcatatt tttggcaatt aaagctaatg aaatcagctc actgattaaa 780 

aaacaaattg aaaatttcac accagatttt gaagttgctg aaactggtgt cgttacctat 840 

gttggtgatg gtatcgcgcg tgcctatggc cttgaaaatg cgatgagcgg tgagcttgtt 900 

gagttttcaa atggtatact tggtatggcg caaaacttgg atgctacaga cgttggtatt 960 

atcgtacttg gtgatttcct ctcaattcgt gaaggtgaca ctgttaaacg tacaggtaaa 1020 

atcatggaaa tccaagttgg tgaagaactc atcggacgtg ttgtaaaccc acttggacaa 1080 

cccgttgatg gacttggaga acttaataca ggtaaaactc gtccagttga agcaaaagct 1140 

cctggtgtta tgcaacgtaa atcagtctct gagccattac aaactggtct taaagcgatt 1200 

gatgccctcg ttccaattgg acgtggacaa cgtgaattaa ttatcggaga ccgtcaaact 1260 

ggtaaaactt cagtcgctat tgatgcaatc ttgaaccaaa aaggtcaaga tatgatttgt 1320 

atctatgttg cgattggaca aaaagagtca acagttcgta cacaagttga aacgctccgt 1380 

aaactcggtg cgatggatta tacaatcgtc gtaactgcgt cagcttctca accttctcca 1440 

ctcctttaca tcgctcctta cgctggagct gcaatgggtg aagaatttat gtataacggt 1500 

aaacatgtct tggttgttta tgatgattta tctaaacaag cggtcgctta ccgtgaactt 1560 

tctctcttgc tccgtcgtcc accaggtcgt gaagcatacc caggtgacgt tttctacttg 1620 

cactcacgtc ttttggaacg tgctgctaaa ttgtctgatg atcttggtgg tggatcaatg 1680 

acggctttgc cattcattga aacacaagca ggtgatatct cagcttatat tccaacaaac 1740 

gttatctcta ttaccgacgg tcaaattttc cttgaaaatg acttgttcta ttcaggtgta 1800 

cgtcctgcca ttgatgctgg ttcatcagta tcacgtgttg gtggtgccgc acaaatcaaa 1860 

gccatgaaga aagtagctgg tactttgcgt cttgaccttg cgtcgttccg tgaacttgaa 1920 



gcctttacac aatttggttc tgaccttgat gaagcgactc aagcaaaatt gaatcgtggt 1980 

cgtcgtaccg ttgaagtctt gaaacaacca ttgcacaaac cattggctgt tgaaaaacaa 2040 

gttttgattc tctatgcatt gactcatggt catcttgata atgttccagt tgatgatgtt 2100 

cttgattttg aaactaaaat gttcgatttc ttcgatgcaa attatgcaga tctcttgaac 2160 

gtaattactg acactaaaga tttgccagaa gaagcaaaac ttgacgaagc aattaaagca 222 0 

ttcaaaaata caacgaatta ttaataagga ggctaactaa tgggagcttc acttaacgaa 2280 

ataaaaacta agattgcgtc aacaaagaaa acaagtcaaa tcacaggtgc catgcaaatg 2 34 0 

gtttctgctg ctaaacttca aaaagcagaa tctcacgcta aagcttttca gacttatgct 2400 

gaaaaagtac gtaagattac gactgactta gtttcaagcg ataatgagcc ggccaaaaat 2460 

ccgatgatga ttaaacgtga agtcaagaaa actggctatc tcgttatcac atcagatcgt 2520 

gggcttgttg gcagttataa ttcaaatatt ttgaagtctg ttataagtaa tatacgtaaa 2580 

cgccacacaa atgagagtga gtatacaata cttgcccttg gtggtacggg agcggacttt 2 640 

ttcaaagccc gtaacgtcaa agtttcttat gttcttcgcg gactttcaga tcaaccgacc 2700 

tttgaagagg ttcgggcaat tgttacagaa gccgtagaag aatatcaagc agaagaattc 2760 

gatgaactct atgtttgtta caaccaccat gtgaactcat tggtaagtga ggcacggatg 2820 

gaaaaaatgt tacctatttc ttttgatgaa aaaggtgacg aaaaagcatc tcttgttaca 2880 

tttgaattag aaccagatcg tgaaacaatc ttaaatcagt tgttgccgca atatgctgaa 2 940 

agtatgattt atggctcaat tgttgatgca aaaacagcag aacatgctgc aggtatgacc 3000 

gcaatgcgta ctgcaacaga taatgcacat tctgtcatta atgatttaac cattcaatat 3060 

aaccgtgctc gtcaagcttc aattacgcaa gaaattacgg aaattgttgc gggtgcttca 3120 

gcgctataat tactgtcaaa cattattctc aatgttacga tttatcaact tgaggaataa 3180 

atgttctgtc agtaaaggct ttgaatttta aatacgtttg tcagtaaatt tttactgatt 3240 

agcttaaaaa tgaatagaaa ttctgttgtt agacagaaaa taaaaacagg aggaaaaaca 330 0 

ttgagttctg gtaaaattac tcaggttatc ggtcccgtcg ttgacgtgga atttggttct 3360 

gatgccaaac tgcctgagat taacaatgcc ttgattgtct acaaagatgt caatggttta 3420 

aaaacaaaaa ttactcttga agttgctttg gaacttggtg atggtgcagt tcgtacgatc 3480 

gctatggaat ctactgatgg attgactcgt ggacttgaag tccttgatac aggtaaagcg 3540 

gtcagcgttc ctgttggtga atctactctt ggtcgtgttt ttaatgtcct tggtgacgtt 3600 

attgatggtg gagaagattt ccctgctgat gcagaacgta atcctatcca caagaaagct 3660 



ccaacttttg acgaattgtc aactgcaaat gaagttcttg taacagggat taaagttgtc 3720 

gatttacttg ccccttatct taaaggtggg aaagtcggac tcttcggtgg tgccggtgtt 3780 

ggtaaaaccg tccttatcca agaattgatt cacaatattg cccaagaaca cggtggtatt 3840 

tctgtattta caggtgttgg cgatcgtact cgtgacggga atgaccttta ctgggaaatg 3900 

aaagaatcag gcgttattga aaaaacagcc atggtctttg gtcaaatgaa tgaaccacct 3960 

ggagcacgta tgcgtgttgc ccttactggt ttaacaattg cggaatattt ccgtgatgtt 4020 

caaggacaag acgtattgct tttcatcgat aacatcttcc gtttcactca agctggttca 4080 

gaagtttctg ccctttgggg acgtatgcct tctgccgttg gttaccaacc aactcttgca 4140 

actgaaatgg ttcaattaca ggaacgtatc acttctacta agaagggttc tgttacatct 4200 

atcccagcga tttatgtccc tgccgatgac tatactgacc cagcgccagc tacagccttc 4260 

gctcacttgg acgcaacaac taacttggaa cgtcgtttga cacaaatggg tatctatcca 4320 

gccgttgacc cacttgcttc atcatcacgt gcgcttacac ctgaaattgt tggtgaagaa 4380 

cactatgaag ttgcaatgga agttcaacgt gtccttcaac gctacaaaga attgcaagat 4440 

atcattgcca ttcttggtat ggatgaattg tcagatgatg aaaaaattct cgttggacgt 4500 

gcacgtcgta tccaattctt cctttcacaa aacttccacg ttgctgaaca gtttactggt 4560 

caacctggtt catatgtacc aattgacaaa acagttcatg acttcaagga aattttggaa 4 620 

ggtaaatatg acgaagtccc tgaagatgct ttccgtggag taggtccaat tgaagacgta 4 68 0 

cttgcaaaag caaaatcaat gggttattaa ttcgatttct tatgaaatga caaagtgaaa 4740 

atacattatt gaatcgcaaa atttactgac aataattctg tcgtaagtgc tcacttttaa 4800 

gttgttccga tcgtt 4815 

<210> 8 
<211> 2207 
<212> DNA 

<213> Lactococcus lactis subsp . lactis 
<400> 8 

tgattctact tacattcacg tcttttggaa cgtgctgcca aattatctga ctatcttggt 60 

ggtggttcaa tgactgcact gccattcatt gaaacacaag ccggagatat ctcagcttat 120 

attgcaacaa acgttatctc tattactgac ggtcaaattt tccttgaaaa tgacttattc 180 

tattcaggtg tacgtcctgc catcgatgct ggttcttcag tttctcgggt tggtggtgct 240 

gcacagatca aagccatgaa gaaagttgct ggtactttgc gtcttgacct tgcgtcattc 300 



cgtgaacttg aagcctttac tcaatttggt tctgatcttg atgaagcgac tcaagcaaaa 360 

ttgaatcgtg gtcgtcgtac cgttgaagtt ttgaagcaac cattgcacaa accattggct 420 

gttgaaaaac aagttttaat tctttatgca ttgactcatg gtcacttgga tgatgttcca 480 

gttgatgacg tccttgattt tgaaacaaac aatgtccgat tcttcgatgc aaattatgca 540 

aaactcttga acgtgattac tgaaactaaa gattgccaga agaagcaaaa ctcgacgaag 60 0 

caattaaagc attctaaaat acaacgaatt attaataagg aggctaatct aatgggagct 660 

tcacttaatg aaataaaaac taagattgcc tcaacgaaga aaacaagtca aataactgga 72 0 

gccatgcaaa tggtttccgc tgcgaaactt caaaaagctg aatctcatgc caaagcattt 780 

caaatttatg ctgaaaaagt tcgtaaaatt acaactgatt tagtttcctc tgacaaagag 840 

ccagctaaga atccaatgat gataggaaga gaagtcaaaa aaactggcta tcttgtaatt 90 0 

acttcggatc gtggacttgt cggtggctat aattcatata ttttgaaatc tgtcatgaat 960 

actatccgta aacgtcctgc taatgaaagt gaatatacta ttcttgcact tggcggtact 1020 

ggagcagatt tcttcggagc aagcaatgtt aaaagtttct tagtcctttg tggtttttca 1080 

gaccaaccaa attttgaaga agttagagcg attgttacag aagcggtaac tgaatatcaa 1140 

gcagaagaat ttgatgaact ttatgtttgc tataatcacc atgtgaactc attggtaagt 1200 

gaagcaagta tggaaaaaat gttgcctatt ttttttgaag catcaggtca acaaaaacca 1260 

ttttttgaaa catttgaatt agaaccagat tgtgaaacaa ttttaaacca attgttgcca 1320 

ccatacgctg aaagtatgat ttatggttca atcgttgatg ctaagacagc agaacatgct 1380 

gcaggtatga cagcaatgcg tactgcaact gataatgctc actctgttat caatgatttg 1440 

actattcaat acaaccgtgc tcgtcaagca tcgattacgc aagaaattac ggaaatcgtt 1500 

gcaggagcct cagcgcttta atttactgat aggaattctg tcagtgatgg ctttgaatct 1560 

taattgtttt tgtcagtaaa atttttactg acaaacataa aaatgaatag aaattctgtt 1620 

ctttgacaga aaataaaaac aggaggaaaa acattgagtt ctggtaaaat tactcagatt 168 0 

atcggtcccg tcgttgacgt ggaatttggt tctgatgcca aattgcctga gattaacaat 1740 

gccttgattg tctacaaaga tgtcaatggc ctaaaaacaa aaattactct tgaagttgct 1800 

ttggaacttg gtgatggtgc agttcgtaca atcgctatgg aatctactga tggcttgact 1860 

cgtggacttg aagtccttga tacaggtaaa gcagtcagcg ttcctgttgg ggaagccact 1920 

cttggtcgtg tttttaacgt ccttggtgat gttattgacg gtggggaaga atttgctgct 1980 



gatgcagaac gtaatcctat ccataaaaaa gctccaacat ttgacgaatt gtcaactgca 2040 

aacgaagttc tcgtaactgg gattaaagtt gtcgatttgc ttgcacctta ccttaaaggt 2100 

ggtaaagttg gacttttcgg tggtgccgga gttggtaaag ccgtccttat tcaagaattg 2160 

aaacacaaca tcgcccaaga acacggaggt atttctgtgt ttaccgg 2207 

<210> 9 
<211> 2161 
<212> DNA 

<213> Streptococcus thermophilus 
<400> 9 

tgattctcat ctccactcac gtcttttgga acgttcagct aagctttcag atgatcttgg 60 

tggtggttca atgactgcct tgccaatcat ccaaacacaa gcaggagata tctcagctta 120 

tatcgcgaca aacgttattt ctatcacaga tggacaaatc ttcttgcaag aaaatctttt 180 

caactcaggt attcgtcctg cgattgatgc tggttcttca gtatcacgtg ttggtggttc 240 

agcacaaatc aaagcaatga agaaagttgc tggtaccctt cgtcttgact tggcttctca 300 

ccgtgaactt gaagccttta cacaattcgg ttctgatttg gatgccgcaa cacaagctaa 360 

acttaatcgt ggacgtcgta cagttgaagt gcttaaacaa ccacttcata acccacttcc 420 

ggttgaaaaa caagttctta ttctttacgc tttgacacat ggcttcttgg acagtgttcc 480 

ggttgatcaa atcttggatt ttgaagaagc cctctatgac tactttgata gccatcatga 540 

ggatatcttt gaaacaatcc gttcaactaa ggatcttcct gaagaagctg tgcttaatga 600 

agctatccaa gctttcaaag atcaatcgga atacaaatag agatagggag gacagcatat 660 

ggcaggctct ctaagagaaa tcaaagcaaa aattgcttca attaagcaaa cgagtcatat 72 0 

tacaggagcc atgcaaatgg tttctgcttc taaattgaca cgttctgagc aggctgctaa 780 

agatttccaa atctatgcct caaaaattag acagatcaca acagatcttc tacattcaga 840 

attggttaat ggttcttcaa atccgatgtt ggatgcacgt ccagttcgta agtcagggta 900 

tattgtcatt acttcagata agggattagt tggaggatat aattcaacca ttcttaaagc 960 

tgtcttggat atgattaaac gtgaccatga ttctgaagat gaatatgcta tcatctctat 1020 

tggtggaaca ggttcagatt tcttcaaagc tcgtaacatg aatgttgctt ttgaacttcg 1080 

tggccttgaa gatcaaccta gtttcgatca agtcggggaa atcattctaa aagctgtagg 1140 

aatgtatcaa aatgagcttt ttgatgaact ttatgtgtgt tacaatcatc atattaatag 1200 

tttgttttgt gaagtttgtg ttgaaaaaat gcttccaatt gctgattttg atcctaatga 1260 



atttgaaggc catgtattga ccaagtttga attggaacca agttgtgata ctattttgga 1320 

tcaacttttg cccacaatag tcggtgagag ttttatctac ggtgctatcg tagatgccaa 1380 

aacagctgag catgctgctg gtatgaccgc aatgcagact gccactgata atgctaagaa 1440 

aataattaac gatttaacaa ttcaatacaa ccgtgcacgt caagcagcca ttactcagga 1500 

aatcactgag attgttggcg gtgctagtgc acttgaatag ctagagattt gtcttgattt 1560 

gacatacaat aaaaagggat gattgtcatc cagaaaactt cataaggaga aaacaatgag 162 0 

ctcaggcaaa attgctcagg ttgttggtcc tgttgtagac gtagcgtttg caactggcga 1680 

taaacttcct gagattaaca atgcattggt cgtttacact gagaagaaaa gtcttagacg 1740 

gatggtgctc gaagtagctt cgttgaaact tggagaaggt gtggttcgta ccattgccat 1800 

ggaatctact gatggattga ctcgtgggct agaagttctg gacacaggtc gtccaatcag 1860 

tgttcctgtt ggtaaagaac ttcttggacg tgtctttaac gtgcttggag ataccattga 1920 

catggaagca ccttttgcag atgatgcaga gcgtgaacca attcataaaa aagcacctac 1980 

cttcgatgaa ttgtcaacaa gtactgaaat ccttgaaaca gggattaaag ttatcgactt 2040 

gcttgcccct tatcttaaag gtggtaaagt cggacttttc ggtggtgccg gtgttggtaa 2100 

ggccgttctt attcaagagc tgaatcacaa cattgctcaa gaacacggtg gcatttccgt 2160 

g 2161 

<210> 10 
<211> 914 
<212> DNA 

<213> phaffia rhodozyma 
<400> 10 

gaattctcaa ccttgagggt gactccaagg tcgctcttgt cttcggacag atgaacgagc 60 

ccccgggtgc tcgagcccga gtcgctttga ctggtttgac catcgccgag tacttccgag 120 

acgaggaagg acaggatgtc ttgcttttca tcgacaacat tttccgattc acccaggccg 180 

gttctgaggt gtctgccttg cttggtcgaa ttccctccgc cgtcggatac cagcccactc 240 

tttccaccga tatgggaggt atgcaggagc gaattaccac caccaagaag ggatccatca 30 0 

cttccgtcca ggccgtctac gtgcctgctg atgatttgac cgatcctgcc cccgccacca 360 

ccttcgccca cttggacgcc accactgtgt tgtctcgagg tatcgctgag ttgggtatct 420 

accccgctgt cgatcccctt gattctaagt cccgaatgct cgacccccga attgtcggac 480 

aggagcacta cgacatcgcc accaagaccc agaagatcct ccaggactac aagtccctcc 540 



aggatatcat tgccattctt ggtatggatg agttgtctga ggaggacaag ttgaccgtcg 600 

agcgagcccg aaagatccag cgattcatgt cgcagccttt cgctgtcgct caggtcttca 560 

ctggtatcga gggaaagctt gttcccttga agactacttt ggagtccttt aaggagcttc 720 

tttccggagc ctgcgaccac ctccctgagt ctgctttcta catggttggt gacatcgctg 780 

atgtcaaggc caaggctgct gcccaggcta aggagttggc tgcttaagag aagagttgtc 84 0 

gaatgtgttt cgaggtgtca gagttgtctt ttatgaatgt ttctatctcc ttaaaaaaaa 900 

aaaaaaaaaa aaaa 914 

<210> 11 
<211> 375 
<212> DNA 

<213> Tr ichoderma reesei 
<400> 11 

tactcgaaga attcggcacg aggctgattg ctctcggtca tctgccaaga tgttcaagag 60 

cggcgtttcg tccctcgcca gggctgcccg cccatcaatt accgctcgac gagctatccg 120 

accagccttc cctcgaaccc ccctcgcgag gcttgccagc acccagagcg tcggagatgg 180 

caagatccac caggtcattg gtgccgtcgt cgacgtcaag ttcgacaccg ccaagctgcc 240 

tcctatcctg aacgccctgg agaccaccaa caacaaccag aagctggtcc tcgaggtggc 300 

tcaacacttg ggcgagaatg tcgttcgctg cattgccatg gacggatccg agggtctcgt 360 

cgtggttcca aggca 375 



